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https://www.sciencealert.com/our-oceans-are-full-of-nurdles-and-

tl
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https://unearthed.gre org/2017/02/17/
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https://www.whoi.edu/know-your-ocean/ocean-
topics/pollution/marine-microplastics/

Secondary

http://www.huffingtonpost.com/2011/10/26/plastic-ocean-pacific-conservation_n_1032897.html

Microplastics are
functionally
defined as
particles < 5 mm

http://www.purewatergazette.net/synthetic-fibers-from-
clothing-are-b i ious-| january-11-2014/
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Microplastics in the Scholarly Literature
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Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concentrations averaging 3500 pieces and 290 grams
per square kilometer, are widespread in the western Sargasso Sea. Pieces are brittle,
apparently due to the weathering of the plasticizers, and many are in a pellet shape
about 0.25 to 0.5 centimeters in diameter. The particles are surfaces for the attach-
ment of diatoms and hydroids. Increasing production of plastics, combined with pres-
ent waste-disposal practices, will undoubtedly lead to increases in the concentra-
tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic organisms.

Carpenter et al. 1972. Science

Seafloor microplastic hotspots controlled by deep-sea

circulation Kane et al. 2020. Science
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Microplastics and synthetic : '-*f.,._'f‘;._f’ oy 3 s magiticaion
particles ingested by AL W e T
deep-sea amphipods

in six of the deepest marine
ecosystems on Earth

Jamieson et al. 2019. Roy. Soc. Open Sci.




Atmospheric transport and deposition of
microplastics in a remote mountain catchment

Allen et al. 2019. Nature Geoscience
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Fragment size group

Anthropogenic contamination of tap water,
beer, and sea salt

Kosuth et al. 2018. PLOS ONE




Microplastics unknown #1:

What are the effects, from the
subcellular to population level, of
ingesting microplastics?
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Fig. 1. Tentative AOP scheme for microplastics exposure of aquatic species showing potential pathways linking ingestion, uptake across
membranes, and chemical release with adverse outcomes of growth inhibition and reproductive decline.

Galloway & Lewis (2016) PNAS 113:2331-2333



Microplastics unknown #2;

How can we fully understand a
phenomenon when we measure only
a fraction of that phenomenon?



Are We Underestimating Microplastic Contamination in Aquatic
Environments?

Jeremy L. Conkle®" - Christian D. Biez Del Valle” - Jeffrey W. Turner
* Reviewed 50 environmental surveys of microplastic

* Most (~“80%) account only for plastics > 300 um
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Conkle et al. (2018) Environmental Management



Microplastics unknown #3:

Are human health risks
increased through our
ingestion of raw oysters
containing plastics harboring
a pathogenic biofilm?

K
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Bacterial biofilms colonizing plastics in
estuarine waters, with an emphasis
on Vibrio spp. and their antibacterial

resistance 2020. PLOS One

Amanda L. Laverty»"=**, Sebastian Primpke?, Claudia Lorenz»**®, Gunnar Gerdts®, Fred
C. Dobbs'

 Biofilms on microplastics serve as
a habitat for bacteria and human
pathogens, particularly Vibrio
vulnificus, V. parahaemolyticus,
and V. cholerae

 Isolates of these bacteria are variously resistant to antibiotics

« These findings support initial reports of vibrios on microplastics
and extend the observation from open ocean to coastal
regions

« Marine plastics may disseminate antibiotic-resistance genes






